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CLOSURE REPOAT FOR THE POST-REMEDIATION SAMPLING FLAN OF THE SOUTHEART ORAINAGE a7CH50

ABSTRACT

The Closure Report for the Posi-Remediation Sampling Plan for the Southeast Droinage
details the soil sampling activities performed in the drainage from Junuary 26, 1998, to Aprl 29,
1998, The sampling was coordinated with the remediation activities of Work Packages 470 and
470A. This report summarizes samples collected and analyzed, field instrumentation required,
quality control resulis, and notes deviations or modifications from the orgmal samphng plan.
The data results from this sampling activity were used 1o caleulate the public health risk
reduction (residual risk) that was achieved by the remedial action mn the Southeast Drainage.
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1. INTRORUCTION
L.t Purpose

The purpose of this report is ta summuarize the sampling activities conducted under the
Pos-Remediation Sampling Pla for the Southeast Drainage (Ref. 1), in accordance with the
Sempling Menagement Criide (Ref 2)

1.2 Seope

This report documents the soil sampling aclivities performed in the drainage trom
January 26, 1098 o Aprid 29, 1993, and summanzes satnples collected and analvzecd, field
instrumentation roquired, quality control resully, and notes deviations or modifications {fom the
ariginal sampiing plan,

1.3 Background

The Department of Encrgy (I30F) decided to address remedial actions for the Southeast
Drainage as a separate action under the Compreheisive Lanironmental Response, Compensation,
ond Liabiity Act (CERCLA). An fingteering FaaluationCost Analysis {EE/CA) was prepared
to evaluate the human and ecological health risks and to present cleanup alternatives for
contaminated soils within the Southeast Drainage (Ref 3). The risk analysis presented in the
EEACA indicuted (hat sed.ment and surface water contamination in the Southeast Drainage did
not pose an unacceptable risk to human health and the enviroament, The caleulated nsk fell
within the FEPA’s aceepiable msk range of 107 to 10 The risk calculaled was almast
exelusively from radioactive contamination, primarily Ra-226 in scdiments wilhin specific areas
af the drainage. The heterogencous distribution ol radioactive cantamination in the drainage
indicated (hat sclective removal of contaminated arsas would further reduce the nsk 10 a
polential receptor (Ref. 3). The proposed actmn for the Sowheast Draimage was to remove select
contaminated sediments above the 1 x 107 risk level in accessible arcas of the drainage. This
action would be protective 1o human heallh and the cavironment while minimizing the
covironmental impact to the area.  Additional lecarions were alsoy selected for removal based
upon their proximity to the focalions evcesding the | 107 risk Jevel. 1n total, 55 lecations
within the drainage were designated far soil removal. The removal action was utump]::ted under
Work Packages 470 and A70HA (WP-470A).

DOEMCIRZ1545-734, Ry, O 1




CLOSURE REPORT FOR THE POST-REMEDIATIGN SAMPLING PLAM OF THE SOUTHEAST DRAINAGE O7iNsHas

2. SAMPLY: LOCATIONS

Of the 55 locations targeted for soll removal activities (Figure 2-1), 68 sail samples were
taken., Specific sampling locations for posi-remediation sampling were sclocted by randomly
placing a 10 m ¥ 10 m grid aver the remediation location  Samples were coliected at cach gnd
node ar center location within the 10 m x 10 m prid, ensuring at leasl anc sample was collected
at each romediation location.  The topographical coordinales and sampling idenlification
numbers of cach remediation location were determined prior to the commencement af any
remedial activities.

Adler completion of excavation by the WP-470A subcontractor, a surveyor provided by
the WT-470A subcontracior surveved coordinates of the pre-delermingd sample locations. The
subtiered surveyar did not provide surface elevation coordinates to the PMC. Ornice the sample
locations were established, soil samples were collected by the PMC at each lncation with ollsets
greater than 5 {1 being noted. Two coffset sumple locations were noted.  The onginal samiple
locations and sample lacation offsets are summarized i Table 3-1.

DoECH 548 754, Rev. O 2
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3. SAMPLE COLLECTION AND ANALYSIS

T'ost-remediation sampling of the Scutheast Drainage began on January 26, 1998, and
was completed by April 29, 1998, Using a hand trowel, sumplas were collected al each location
from the remediation cat surface to a depth of 6 0. The samples were contatngnzed in 1 gal
plastic bags and transporied to the Weldon Spring Radiological Laboratory via the dewignated
haul roure fir the Southeast Drunage. Radiological contaminants unalyzed consisted of Ra-226,
Ra-228 Th-230 and 1J-238. Analysis way perlormed under Chain-of-Custody Reguests 3589-
WESRAP-RAD 343,390, 411, 412, 413, 416, 419, and 439,

The analytical data from the post-remediation sampling were compared to the 1 x 107
risk level concentrations established by the U8, Department of Energy {DOL). The following
parameter concentralions conuributed to the Engineering Cvaluation/Cost Aualysis (117CA)
L 107 sk level 13 pCifg for Ra-226, 13 pClig for Ra-228, 350 pCifg for Th-230, and
200 pCifg for U-238. After an individual comparison between post-remediation sample results
and EE/CA concentrations was done, all sample results were combined to caleulate a new risk
value achieved [rom the soil removal {Appendix A). Sample lpcarions, sample dentification
numbers, analytical data, and sample location coordinate focations are surnmarized in Teble 3-1
and given in Zull delal within Appendn 3.

Table 3-1 Sautheast Drainage Post-Remediation Sample Summary
TLocation  Past-Remediation ; Ra-2e6 | Ra-228 | Th-230 | U-238 ' ' Surface |
__Ip Sample |0 # {pCilg) | (pCitg) | (pCitg} | (pCitgh 1 Morthing | Easting @ Elevation =
QU SO-4GRI01-04 123 165 ' 472 378 10411672 | 7543000 Mo Dala
905, | S0-4958315-A-01 473 2.85 228 108 50404018 | 7551418 NolData __
207 | 30.438012-01 148 ¢ 1.C7 218 =432 40388152 | THE36EE . MoData
[ omsa SO-406025-A-01 | _ 243 1.32 231 1420 | 10381248 | 7564347 | NoData__
0258 | S0-285025-B-01 355 @ 125 564 . 543 | 10330920 | 7554347 | MaData
Tner S0O498C27-01 230 | 656 14.6 267 | 1o3da8 7 T 75726684 | Mo Daa
T hEm ! S0-48800801 0 413 | <129 | 320 360 | 1035236 7573991 4715
055 8048805501 . 430 | 08 5.83 B.62 | 1035101.0 ; 7476477 | No Data
058 . _ 5C-408058-01 4.99 124 z.81 495 | 10343867 | 78585 | Mo Date
0ES S0-49R059-01 i85 | =140 | 485 | 164 | 1034851.5 | FETOCCG | Mo Datz__
CECA SO-43R060-A-01 248 [ =081 7 3oz 764 [ 1035518.6 | 7675783 | Nallata |
DBCS S50-198050-0-01 | 2390 | A7.4 50900 | 1500 ¢ 10355186 | 757246.5 ' Mo Data
a6 S0-438067-01 26.8 0eg 176 ¢ 70.2  “035495.7 | /574E27_ NoDats
0&2 50-£88052 01 1.25 108 ;25 <233 ; 10355968 | T5T43V.0 0 £/2.0
HERN S0-40&E053-C1 108, <145 | 3.16 B.05 | 10358545 | 7573663 4TAE
0514 | 50-45806<-A-01 214 4,44 3.8 748 | 10357862 | 577675 | Mo lDwata
05iB ! S0-498CE4-B-07 ise | 10 f.43 2.6 | 10aa819.0 ' 7577351 | Mo Daia
0E5A 50 4E80E5-ACT ¢ 364 1.25 8.04 759 | 16350602 7571411 | Mo Dzia
[ D858 50 452065-5-01 19.8 215 £9.2 589 | 10255174 7571414 | NoData
056+ SC-458066 01 10,1 1.54 ¥0.4 | A57 | 1CREC22E | 757070 | Nolata
[T 067 | €G-a0e0B701 | 150 | 123 | 134 | «aBe | 1G26HCC.E | TETI1236 | Nolata
086 | 80-405068-0" 154 | 175 1 137 208 | 10664038 [ FE7ITA 487 8
072N SO-495)72-A-01 11.1 1.79 . 183 15.0 . 10351010 | 776793 | Ho Data
NOEMR2 1545 792 Res 2 4



CLOSURE REPORT FOR THE POST-REMEDIATION SAMPLING PLAN OF THE SCUTHEAST DRANAGE 07/08:3%
Table 3-1 Southeast Drainage 'F'GSt-—REI‘HEdIatIOI’\ Sample Summary (Centinued)
Location | Post-Remediation | Ra-226 | Ra-248 ' Th-230 | U.238 Surtace
D __ Sample D # {pCitg) | tpCiig} ; (pCilg) © {pCilg)  Morthing | Easting Elevation ;
077B 50-408072-B-01 116 | 1.83 168 168 10351338 | 757679.9 | Mo Data
~ o ro2 S0-458092-01 5.42 1.53 | 384 50.C_ [ 1040467 2 | 7551418 [ Mo Daia
053 G0-498053-01 1.85 .24 0.76 783 | 10404344 7551418 | Mo Data
094 50-4380%4-01 380 | 120 8.89 974 | ic4p3483 7551185 | Na Data
DGRA | SO-498088-A01 . 2.44 1,13 535 265 [ 10291456 | 7563458 | Mg Data
0883 S0-405098-B-01 | 2.5t 107 © 210 | 248 | 10361127 | 7862787 MNoData
0og SO-488099-01 7.51 1.22 253 ¢ oo | 1038953.0 | 7564007 | MNolata
101 £5-295°2°-01 9.2 .75 1820 ' 189 1036260 | 7563351 | Molata_
103 504987 02-01 2 7B 128 §33 853 10386600 | robargy | NoJata
1021 S0 498407 101 | 140 A 152 | <265 | 1038731 ° 7562433 | No Data
103 S0-468103-01 1 1.3 T <Z72 | 1CIBISTE _iH82/06 | ™o Dals
1028 SC-458104-A-C1 217 | 083 | 145 872 | 16381248 © V663363 | Mo Data
a5 | SC-4%81043-01 . &05 [ 158 171 154 | 1C3B124.8 | /583607 NaData
405 SO-43R105-01 6.2 A2 38T 203 | 10820E20 [ 75636094  No Data
406 50-495106-01 126 | 129 133 =261 | 1038124.8 | 756401.8 | Mo lata
[ ans [ 50-43s10r-0 33.9 183 44.5 01 19374354 | 756567 1 | Mo Liata
108 S0-405 08-01 525 106 | 472 107 " 40373244 | 7966642 | Mozt
1WE1_ | S0-4aE108.1-01 TLE | 058 3.33 984 | 1037042.7 | 7570002 | No Data
110 T50-4g8110-01 0 436 415 285 | 240 | 10388771 7570556 | o Dala
1107, §G-4ga1ici0s__ +82 | <118 [ Z07 555 | 10288808 , 7571549 | NoDatz _
1114 SoAeBi11-A0 745 | 092 4% 1 204 | 103g&R7.1 | 7E7184.9 ©  Ne Data_ |
1113 S0-486111-13-0° 1.74 i45 135 | <413 | 10063427 | 7571649 Mo Data '
112 SO-495112-01 | 112 | <085 103 13 10368564 [ 7571975 | MNoData
~ 13 | mo-£peitiol | 362 [ 056 114 114 103880B.5 | 7572185 | MNolata
1144 50-498114-A-01 138 <071 [ %.4C 10.4 1035784 6 | 7572684 | Mo ldara__|
1140 50-408114-B-01 260 | DA | 233 621 4038877 3 | 7572684 | NoDaw
[ Taas SO-495114-C-0° 3.76 e I T 21 . 10387R46  757301.0 [ Mo Data_
b SC-458115-01 464 0o | 728 726 | 10367785 767301.2 [ NoData |
1185 S0-486116-01 215 | 135 | 178 529 | 10366633 [ 7573012 Mo Dats _|
1174 50-485117-4-07 7.8 | 187 23.0 18,0 [ 10362280 [ ¥H71334 . No Data
1178 50-435117-B-01 1,04 | =074, 104 195 [ 1086295~ | 7571338 | Mo Dala
118 S0 208 8-01 | 171 B.E6 g0 7 695 | 40359723 | vLA0B03 [ Mo Cata
11 50 4987119-01 1,52 085 | 065 106 10357534 | 7073335 | No Jata
12¢ 50-458120-C1 A78 0.62 2.57 ¢ <567 10356870 TayaHbd 4716
121 SC-458121-01 148 [ 108 750 0.6 ¢ 1635358 7575260 466.6
172 SC-468122-01 166 140 10 266 | 10351338 7578143 [ hoData
1253 S50-488123-01 _ 504 | 441 | 410 .51 10380468 | /47627.0 7 ho Data
W24 §0-485124-00 | 57D 155 124 633 | 10348034 | 7578612 ho Data
132 | SO-496132-0% B3 | <257 _A74cC 147 | 10086F1.1 | 7=63361 | hoData
14 020814501 | _2.14 0.02 4,89 201 | 10369939 | 756367.9 | Mo Data
140 S0-20g 4601 | 104 T 136 | 52 342 | 40357949 | 7572028 | Mo Cata
133 SO-405453-01 727 123 3.47 B.41 | 1035133.8 | 70/647 1 | NoData
T Y5a ¢ Go-aemibied | SGA ;140 8.58 B33 10348417 | 7577436 | Mofata |

Baldea ent<es raher cxcesd the ESICA 1 x 107 risk level or sre an offset sample location greater than 5 &

INCENSRIZTIS42 754, Hev D




CLOSUAE REPORT FOR THE PCET-REMEDIATION SAMPLING PLAN OF THE S3GUTHEAST DRAINAGE CTInegs

4. QUALITY ASSURANCE

Data evaluation was performed on the analyhical data gemerated from the post-
remediation sampling of the Southeast Drainage to delermine whether Weldon Spring Siute
Remedial Action Project (WSSRAP) data quatity objectives were met and to ensure overall data
quality resulls were generated. Data evaluation was performed in accordance with the Project
Management Contractor Qnality dssurance Program (QAP) (Ref 4) and the Frvironmental
Quality Assurance Project Plan (Ref 5). The data evalualion process was compleled by data
verification, data review, data validation and data management activities.

4.1 Data Verification

Dala verification was conducled in accordance with procedure ES&H 491,
Fnvironmenial Monitoring Data Verification, to enswe that documentation and data wers
seported in compliance with established reporting reguirements  and standard operating
procedures {SOPs), and to cnsure that all analyses werc performed.  Analytical results received
from the labaratory were reviewed to verify samples were properly handled according to
WSSRAP protocol. The following lactors were reviewed and evaluated: sample identification,
chain-of-custody, holding dimes, sample preservation requirements, sample analysis request
forms, daia reviews, laboratory tracking, data reporting requirements, and the databasc transfer.

4.2 Data Review

Data packages were reviewed o ensure the final data were properly identified, analvzed,
reported, and met data quality requirements (DQRs). The data were also reviewed lo check for
inconsistencies with the field quality control samples. Final analytical results were compared to
the prefimtnary analytical results to identify any changes in data.

The sampling plan for the Southeast Drainage post-remediation samples indicated that
quality control samples (matrix duplicates and equipment blanks} would be taken at a frequency
of 1 per 20 samples or 3%, Three quality control samples were collected during the sampling
activities within the Southeast Prainage. The qualily controf samplés included a matrix duplicate
andl field replicates only  No matrix spike or matrix spike duplicares were specified 1 the
sampling plan for tins activity,

4.2.1 Matrix Duplicates/Secondary Duplicates/Field Replicates

Matrix duoplicate samples (DU} are aliquots taken from the parent sample at the
laboratory.  Ficld replicates (FR) and secondary duplicates (5D} are split in the feld from the
parent sample and placed in a scparate contamner.  The field replicale is sent to the same
laboratary as the parent, while the sccondary duplicate is sent to a different laboratory, The FR,

DOoEORZ1546-704, Rev. 2 &




SLOSURE REPORT FCR THE POST-REMEDIATION SAMPLING PLAN OF THE SOUTHEAST DRAINAGE 075Gy

SD, and DU results are compared {o the parent sample and the relative percent difterence (RPD)
is calculated for each. The recommended RPD for radiclogical and chemical parameters is less
than, or equal to, 50% and 35% respectively. RPDs are not calculated when one or both of the
resulls are not detected by the laboratory (non detects}. Alse, if one or both of the results arc less
than five times the detection limit; the RPD valuc is considered of limited value due to higher
inderance limits near the anakvtical detection limit and, therefore, no further analysis is required.
In those cases where the RPDs are greater than the recommended limit, the data are further
cvaluated,

One matrix duplicate and two field replicates were Laken during the post-remediation
sampling of the Southeast Drainage. RPDs for the matrix duplicate (DU} were within
recommended limits.  Caleulated RPDs cxceeded the recommended limits, however, for the
parameters Ra-226, Ra-228, and U-238 in sample S0-488066-01-1'R and Ra-226, Th-230, and
U-238 in sample S50-498105-01-IT>  T-238 concentrations were less than five times the
detection levels; hence, no further analysis was performed. RPDs for the other parameters of the
rwo samples were probably a result of sample non-1omogeneity. The RPDs for the three quality
contral samples ranged beween 1.47% - 138.5% and are detailed in Appendix C.

4.2.2 Equipment Blanks

Equipment blanks (1313} are used 1o evaleate potential cross contamination from the field
sampling equipment. The post-remediation sampling at the Southeast Drainage deviated from
the sampling plan in that no equipment blanks were seni off-sitc for analysis. Re-usable
sampling cquipment (hand trowels) was used durng the sampling activity.  Although Lhe
sampling equipment was decontaminated between sampling locations, the potential for cross
contamination was not evaluated throush the collection and analyses of cquipment blanks.

4,3 Data Validaiton

ata validation is performed on 10% of the environmental analytical data generated from
all WSSRAY sampling activities and is conducted in accordance with ES&H 492,
Ervironmental Monitoring Data Validation. None of the laboratary data packages assncialed
with the pasi-remediation sampling of the Southeast Drainage were chosen {or data validation.

=1
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5. MK-Ferguson Company and Jacobs Eugineering Group. fonvironmertad Jhuality dsyrance
Droject Plan. Rev. 3. DOE/OR/Z1548-352. Preparcd for the TS, Department of Energy,
Gak Ridge Operations Office, SL Charles, MO, Oclober 1998,

PROCEBDURES

ES&LL 491, Frvirgrmental Moniloring Data Verification
ES&H 4.9.2, Environmental Monitoring Data Validation
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Department of Energy
Czk Ridge Cparations
Waldar: Spring Sete
Femaedial Action Prejoct Oifice
¥255 Highway 34 South
St Charlas, Misssuri 63324

{Jctober 5, 1958

Mr. Dovglas E. Steffen
Project Director
ME-Ferzusor Company
7293 Highway 94 South
St Charles, MO 63304

Drear Mr. Steffer:
POST-CLEANUP? TYALUATION FOR THE SOUTHEAST DRAINAGE

Enclosed find the subject evaluation performed by Argonce Mational Lab for the purpose
of determinine the amount of risk zeduction ackieved by the removal action . The results
of the post-cleanup assessment indicale that risk reduction was achieved in cach segraznt
of Lhe drainage. At localions where sediment was removed, levels remaining after
cleanup zre near or below the T x 107 risk level for the hypothetical chiid seenario,

Per our discussions, two arcas {locations 60 and 101) have heen :dentified for folicw-up
investigation and evaluenon for a possible additional limited removal effoit. Please work
closely with Tom Pauling.

Sincerely,

phen H I'v cCrackcn
Project Manager
Weldon Spring Site
Remedial Action Project
Lrclosure:
As stated.

oo witnelosune:
(rznz= Velar, PMOC
Rehecea Calo, PMC
Mary Pice!, ANL

GOasng



ARGONNE NATIONAL LABORATO RY

ENVIROMMENTAL ASS EESMENT._‘ OIvISIQON TELEPHOME E30f252-TEES
9700 SouUTH CASS AVEHUE, HLLDING §00, ARGONKNE, LLINOIS G439 Fax 530/257-4938
Angust 7, 1G4E

Mr, Tom Pauling

U.8. Department of Eaergy

Weldon Spring Remedial Artion Project
7295 Highway 95 &.

St, Charles, MO 63304

Dear M. Panling:

As requested, we lLave perfocmed a post-Cleanun evaluztion of human health risks ia the Sgutheast Dramage
wsing the post-remediation data, Tle pupose of the evaluation is to determine the mnount of risk reduction

achicved by the removai actiod. The removal action targeted comtartinated sediment in accessible arens af the

drainage, removing as mucil contarminated sediment as possbie withoul causing extensive ecclogical d sl tiAge,
Thirtygight lpcatons were targeted for ramoval in the Engingering EvaluationCost Anafvsiy prepared for the
crainage.  An addidonal seveniesn Jocations in the lower reaches af the drainage were determined to ba

accessible during Lhe field planning siage ard were also remediated.

The resulis of the post-cleanup asgessmant (as detziled in the Attachment) indicate that nisk reduction was
achieved in each segment of the drainage. At Jocations where sediment was remeved, levels rermaining after

cleaNup are NEar of Dhelow the I x 1075 rigk Jzvel far the hypothetical child BoENAIle.
If you have any guestions or comments, please do oot hesitate to call,

Siacerely,

W

Mary Picel
Argnune Natipnal Ladoratocy

Euclosures (1)

022552
MG 1D [958

OPEaATED BY THE UAINERSTY OF cyicnao for Tee UNTTED STATES EPARTMENT OF ERERLY



ATTACEMENT: POST-CLEANUP RISK ASSESSMENT FOR THE
SOUTHEAST DRAINAGE

This attachment presents the results of the post-cleagup risk assessment
performed for the Southeast drainage. The purpase of the assessment was 1o determine
+he amount of risk reduction achieved by the removal action.

Risk calculations were performed using the same methodology as used in the
EE/CA (DOE 1958). Risks were estimated for the curent hunter and futere child
seenarios. The exposure roures evaluated include incidental ingesiton of sediment and

exteral irradiation. Risk reduction achieved at specific locatiors is presented in Tadle 1.

Risk cstimates for the chiid seenano for 2!l jocetions targeted in the EE/CA are shown,
Seventesn zdditional locations were also cleaced up in the fower portion of Segment C
and upper portion of Segment D because thess locations were determined to be accessible
during 1 planning stages of the cemoval a=ion. These additional iocations are indicated
with zn astecisk (*). [xposure point concemrations used to calculate potentiai post-
cleanup risks were those abtained sfter remaval was completed.  Post-cleamup
cancent-ations for each radionuclide at the vanous locaticns ars shown in Teble 1. At
locations whera more than ane samale was texen, the datz for each radicruclice were

averzgec.

Table 1. Locatian Specilic Risk Estimates for the {Child Seenario

- ! __Exposure Point Concentration {pCilg) | Cummniative Risk B
Location Il | Ra-226 @ Ka-228 Th-230 U-238 ' Baseline' | Post-Cleanup j
] 12 |17 % 33 5 x 107 Lx 107

(03 4.7 25 23 T 2x107 Tx 10
012 L7 .1 2.2 ND 4% 10” 2w 107

025 13 1.3 I t 74 3x 107 1x 107

£27r 123 L 56 15 27 fax1? 2x 107
I 11 ND 3.2 3.7 3x 107 Bx 107

055 4.3 {.59 5.6 8.8 2% 107 Sx10° |
i o058 |5 1.2 29 |50 5x 107 | §xi0”

059 P43 ND 44 : 10 5x 187 §x 107

060 L 120 ' 17 3,500 KE 5 x 107 2x10%
[ 061 27 0.59 13 70 . §x 107 3x 10
[ 62 |13 L1 1.3 ND 1107 2x 107

063 11 ND 32 5. sx 107 12107
06 1ao 13 5.7 10 Ixi0° | 4x10° |
o065 12 {15 |20 130 T 6107 2107
| _Dae* 10 13 70 if | 5x 107 1 167
| og7r |13 1.2 13 ND | 3x10° 2x 107
© 088* L3 12 13 21 9x 107 2x 30

(72 11 Ly 5 18 AT 12107

092 154 P i 38 50 a1 | 9x10t |




Exposure Point Concentration (nCilg) Cuamulative Risk
{ocation 1D | Ra-226 | Ra-238 Th-136 U-238 Baseline” | Post-Cleanup
09 1.9 1.2 0.76 76 2x 107 5% 10°
094 3% 1.2 2.9 17 1% 107 5 107
98 2.3 1.1 37 2.5 3k 10 3x 107
099 2.5 1.2 2.5 3.0 5% 107 3% 10°
101 89 6.2 1,900 19 2x 107 Ix 107
1021 14 I 1.4 16 ND g2 10” 2x 107
102 23 13 64 9.5 2x 107 dx 10
163 1.2 0.77 1.5 ND 4x10° 2% 107
M a4l 1.} 9.4 11 L x 107 6 x 10°
105 16 %2 34 15 3 x 107 Lx 10
106 1.3 1.3 13 ND 6x 10° 2x 107
107F 34 .13 43 &0 4% 107 Ix 107
108, 1* 7.3 C.98 3.3 9.6 3x 107 7x 107
- 10g* 33 i1 47 1 2% 10° 5% 107
T L L1 2.8 24 3x 107 5% 107
[ uodr |18 ND 2.1 56 1x10° [ 3x10°
[11* |44 1.2 22 29 4 10° Gx 107 ]
 nze 1l . ND 0 9.1 1x10° 1x 10°
113® 36 G.96 11 1 6% 107 1x 107
[ 11ar 3.7 Lo 2.4 6.1 3 x 107 3x 107
115+ 46 0.93 73 EE Ix10° Sxi0° |
116* 2.2 14 LR 5.3 1x 107 3x10°
| um 2.4 1.6 12 10 9 x 10 010"
113* i 5.7 50 74 L 2x 107 2x307
I 15 0,99 C.69 1 EESUR Ix 100
o1an g8 1 0.62 24 ND 1% 107 §x 1070 |
[ 121 jis 1L T3 il 2x 107 1x 107
122 1.7 Ky 1 2.7 3% 10" 2x10° |
: 123 5.0 VL1 1.1 33 5% 197 sl |
124 6.7 L6 12 0.4 1107 7x10° |
132 5 ND 120 15 1x 10° Gx 10T
14k T2 | 0.52 48 (29 5% 107 2 x 107
149 10 1.4 13 34 2% 107 1 x 10
153 7.3 1.2 3.5 6.4 9% 107 Tx0®
154 5.1 1.7 X 8.3 5% 107 sx 1 |

L :
2 Based on pre-remaval data as presentes In:

Additicrzl calculations were al

:fe EE/CA (DOE 1598}

so performed to show risk reduction achieved for

cach segmen:t. Exposure polnt congeatziions for sedimert were calculated for each

exposure urit (Le., segment) by uging ine one-tailed
arthrctic average {UCLY ar the maximur, whichewver was
Dpst-cieamup data for each segment were sppregated with caiz
ere not targeted for cleanup, (Note that some io
hecause they are not accessible have cortaminan
At locations where more w3 one sample was

segment that w
targeted for cleamp
exceed risk-hased cleapup critena).

953 upper cenfiderce limit of the
lewer {per EPA guidance).
from logations in each
cations that were Dot
[ concentraticns that



collected, the data were averaged 10 obtzin a representative concentrations for that
lpeation prior to aggregating the data for cach segment. A summazy of the data used in
the risk calculations is presented in Table 2.

Table 2: Summary of Residual Contamination in the Sontheast Drainage

Radjonuclide Concentration (pCi'g)
Radionuclide | Segment A Segment B Segment C Segment D
Range UCL Range TUCL Range TCL Range ULL
Radium-216 1.3-39 23 1.2-110 41 1.1-38 12 1.1-120 15
Radium-228 | 064-50 23 F4-68 27 07765 20 062-8¢ 74
Thorium-230 | 0.20-33 18 027-1.600 370 1.3-45 12 0.69-2,500 180
Uranium-238 | 11200 77 2.5-33 30 13-74 22 20200 34

Results of the post-cleanup nisk calculations for each segment are presented in
Table 3. For comparison purposes, bassing rigk caloulations are also shown, Signmificart
risk reduction (ie., 40% or higher) was achieved for each segment with the highest
amount of reduction observed in Segment C (i¢. S0%). The added <5k reduction
schieved in Segment C from removal of 14 additiona! locations not originally fargeted @
the EE/CA reduced the residual risk from 4 % 10% ta 1 x 10°. Additional removal of
thres locations in Segment D did not resuli in farther risk reduction in this segmeart.

Table 3: Esiimated Risk Reduction from Exposure 10 Sediment

Hunter {Child
Segment Baseline Tost-Cleanup Baseline Post-Cleanup
A 1 x 107 3% 107° 5x 107 2x 107
B 2% 107 1% 107 1x 107 5% 107
c 2% 107 3% 197 9y 107° 1x 107
D 1 x 107 §x 10° 5x 107 3x 107




CLOSURE REPORT FOR THE POST-REEMEDIATICN SAMPLING PLAN OF THE SOUTHEAST DRAINAGE O¥/dass9

AFPENDIX B
Southeast Drainage Analylical Data

. DOSORIZI548. 7o, Ray, O T ' T



Southeast Drainage Pogh Remediation Samples

WESRAP_ID DATE_54M PARAMETER £ONC ERR oL LNITS COMMENTS
.)-waum-m 01/26/76  RADIUM-226 123 0.39 .75 PCI/C
- aoacel-01 01725/08  RADIUM-Z28 1.66 0.25 0.52 PCL/G
S0-403001- 01 01726/98  THORTUM-230 4.72 0.61 0.62 PCI/E
S0 4PR001- 01 01/26/98  UZANILM-238 7.8 4.67 7.77 PCI/G
201- 4URO05 - A - 01 DEFOGSS8 RADTUM- 724 6.7 .24 0.38 aCl/e
S0-APAO05 - 4-C1 02/03/98  RADIUM-228 2.85 .35 C.77 PCifE
0. 498005-4-01 O2/03/95  THERIUM- 230 2.g 1.31 0. 62 PCISG
S1- 498005 -A- 01 N2/03/98  LRANILM-238 :0.9 2 13 5.95 rC1fG
SC-498017-0% 02/17/98  RADIUS-226 6B .13 a.37 BC1 /G
S0-4%8012-04 02/12/58  RADILM-22R 1.07 015 0.37 PCI/C
s0-458012-11 02/12/%8%  THORIUM-230 2,49 0.38 .42 PCISS
so- LR 2- 0 o228 LIRAN 11IM-748 L[] 452 PCIFG
S0-4PAC25-A- 11 02/12/98  RADILM-226 2.9 0.63 1.4 BoI/G
S0~ 4FH025- A- 01 E2/12/58  RADIUM-778 1.33 a.30 1.12 PLI/L
S0-498025 - A-C1 C2/12/98  THORILM- 232 2.1 1.54 0.2 LG
S0-438025-A4-C1 02/72/98  UZANILM-238 142 12,7 12.5 Ty
$0-498025-8- 01 02743058 RADIUM-334 3,55 0.15 0.34 nC1/G
5- 498125 L0 02/12/98  RADIUM-223 1,25 0.15 049 FC1 /G
5i-458025-B-0° 07§12 /58 THOR: - 230 B &b o4&l 0,52 FCL17G
5o- £78025-8-01 02/12/%8  URANILM-238 T G795 370 BC1 S
s0-LORC2T- 11 02705038 RADILM-226 23.0 0. 61 1.4 PCL/S
S0-498027- N1 02/05/55  RACIUM-228 & 58 0. 44 1.62 PCT/G
S0-400027- 01 DI/O5/08  1NORIUM-230 14.6 <29 n.&2 ooI/E
S0-403027-T 1 C2/06/98  URANIUM- 238 247 Y .67 Ty
20-698025- 01 04720798 BADTUM- 226 1.3 1,36 6.4l LI/
S0-498026- 01 04/79/98  RADIUM-228 N3 1,29 RC: /G
S0 498028-01 0429798 THGRILM-27G 3. an 0.43 o 62 FC1 /R
SC-452025-0° 04775788 LRANILY-238 (3. 69 1.63 5. 06 rCl/G
S0-4FA055-0" A1FBG/GE  RADT.M-2E6 430 0T 0.42 BC1
a0- 478055 01 11729/55  RADILM-228 a.99 Co1é 0.49 BCLE
SO-4PACS5-11 U1f2?f¢ﬂ THOR 1 LIM-2301 .63 oG .48 FCIfS
$0-4UR055- 01 01720/98  URAKTLM-238 a5 + 7z 2.7 PCI/E
SO-498058- 01 C2A13/08  2A01UM-228 §.59 RE 0.43 PILSG
0-49H05A- [ 1 02713608 RADTUM-228 1.21 RE 044 SCL/E
‘u--wanazs-m 02715798 TICRIUM- 20 2.91 9,41 Co62 PLI/G
K 495058-01 0213798 LRANIUM-233 4.8 0.93 2 43 PL:AG
sC-452759-0° 0Z/13/68  RADIU%-226 486 0.22 0. 43 PLI/G
G- 4 5R059-014 Q213658 RADI_M-228 hC 1,40 PCI/G
so-LFRLHY-01 ags1asea THOR TLM-250 4.9 1.77 0. &2 LG
S0-49A055- 11 02/13/98  LRAKIUM -238 10,4 1,57 5.30 PCL/G
S0-4VEO60- A- 01 DI/00/98  RALILUM-228 218 0.12 a5 PLTG
S0-4DBOEE - A- 01 C2/06/98  SADIUM-228 uD .81 PCLST
S0-ADEIE0 A-TT D2/04/98  THORLUM- 230 3,72 0.54 0.67 POIG
S0 498160-A-01 Q270N /98 UZANILM-233 AT 1.06 2tk ERTVL:
a0-A5EIED BT 02/04/98  RADILM- 226 213 415 3.03 ALI/G
- SFR0&0-E-00 02794 %8 R W -2 2R WL 1.91 2.0 PC:sG
20-478060- 3-01 9205798 THIRIUM-230 KO0 1.4 0. 62 FC1/E
s[-GRBLED-B-01 HERS R L'RANIUN-238 M50 142 W93 FCI1fG
SO-498061- 01 NA/04L/58  RADIUM-774 26,9 0.59 a.70 PC1/G
0-497061 - 01 C2706/98  GACLUM-225 7.99 o a2 0.81 PCLAG
S0-498061 -1 D fOL/98  1H0% [LM-230 17.6 1,20 .62 PCIfG
ar- 4965061 -01 02704798  URANILM-238 70.2 &.75 5.85 LG
5o 45E0A7-0 DG/20798  RADILM-226 1.25 0.09 0.25 BTI/E
a0 AOR0EZ 04 04733/58  RADiLY- 228 1.6 112 T POL/E
SO 47806A2- 01 4G5 THORIUM-230 ¢ 25 0.vr 0.2 PLI /G
30-4ACE2 - 11 04729/5%  LRANILN-238 KG 333 FLI1/G
S0-493063 - 61 NLf#nsea RACILM-224 108 L,a5 0,50 FLISG
S0-49E063 - 1 Ch/20/98  AADIUM-228 4D 1.46 PLIAG
20- 4987651 D6/20,08  [HORTUM- 233 306 041 .62 oL
G- 45813 01 Q0 23730 UanN M- 248 L.Ca T Fa-1.) R
5o CFANAL -8 -0 N2 724 58 RaOILY-2204 £.1¢E 115 L.33 OrifG
Sh-LBECAS A-01 12705470 RADUM-FER . 0.7 0.52 PCsG
S0-478064 - A- 11 20693 THORILM-230 3.9 047 062 ELISG
S0-ABADGE - 4-07 DA/06/60  URAKILM-Z58 T ohg 181 44k FCI1/G
0406 BT 1 C2/06,58  TACIUM-276 3.5% C.16 a.34 PLISG
G- A9B06G [ -C1 G 04798 iAETUM-228 113 0.13 19.52 PCLAS




Sonutheast Drainage Poet Remediation Bamples

NESSAR_1D CATE_SAM PARA®ETER CONC ERR 118 UHITS COMMENTS

t-wau@-a-m 02704/98 THOR 1LM-230 5.43 n.Bé& 0.62 PCIAG
- LR A - B -0 NERILTL G LRANTLUM-238 128 1.68 .34 FCI/5
E0- §RB0E5-A-T1 N2/04/98 RADILM- 226 384 n.1e 0.41 PLLSG
S0- &PB06E5-A- 01 N2 ;L4 R8 RADIUM-Z28 1.7% 0.1% 0. & SCI/L
SO-GYBOE5-A- 01 GEi 04 F98 THORTUM- 234 8,04 0.94 0,42 PLifG
S0-49B0E5-A -1 02,04,/ 958 URBYIUM - 238 14.5 2.4% 6,84 PCIFG
$0-49R065-8-01 QEFO04FSE RAD[UM- 228 17.8 0.48 0. 65 PC1/G
SC-45806% - B- 01 02704758 RADIMLE- 225 4.13 o.av 0.8 FC1/G
5C-458165-B-01 02724158 THORIUH-230 4.2 LT 0,62 FC1/G
§0-LFANAS-R-0F 0270458 LRANILM-Z358 55.% 5.34 & 74 PELAS
50- LHR0SE-01 Q270550 RADILM-226 i 0,54 9,74 POTSS
S0-4RACLA- 11 HEFd A ] R0 1LM-778 1.54 0.23 N, B FoLAG
S0-45R0GEE- 11 02/05; 95 TRORIUM-230 T4 Z.54 0.42 PCLAC
S0- &IE06EA- U1 L/ 05 798 UzANTLM-735 15.7 2.69 c.op PLI/G
20-49R0ET-C1 02/ 05,98 RAD[UM- 22& 1.50 n.13% .35 PCIfG
G- AYROET-T1 0z /0% F 98 RAD UM - 228 1.23 0.14 0,63 PLIG
80 455147-01 02703 /58 THOR [LM-230 1.3¢L n.2s 0.62 FL1fG
SC-AGEDET O 02F13/58 LRANTLE 238 KD 3.9 FC1./G
52 AFA0LE-0° 04 F 2958 RAIIUM-226 " b4 0.6 .24 L
ga-LRALEE-0Y T4 2PSR0 RADILM- 225 1.2% n.15 1,37 FCLAG
£0-§980EB- 11 Na 708 THOR1LM-230 1.57 0,34 0.é&2 2ELLC
B0~ GYR06A- 11 L/ 2005 UIANIUM- 2358 205 0.54 1.87 PCLAG
S0-498072-A-01 [ /05795 RAD LUM- 274 11.1 a9.31 A PC:/G
S0- 490072 A- (1 020398 RAD M- 228 1.7% 0.19 0,73 PC1/G
sn-A9RITZ - 401 D2 /03798 THOR UM - 240 1.5 1.33 0. 62 FL1/G
SC-4FAITR-A-01 (2703 558 URAMTLC%-238 196 7.28 &0 FC1/G
50-4FR0TZ-B-0% 07 /0558 RAQ:LM-PEG N6 C.37 0.7 PTG
Sa-LRANTE-E 01 02703770 RADILM-228 X o3 1.04 PCLSS
S0-498072-3-11 J2/03008 THORIUKM-730 Th. & 1.13 .42 PCTSG
S0-4980/E-8-01 0270398 URANTLM-235 16_5 2.0na 7.22 FoLAG
- GYEOFE- 01 C1729,98 RADTUM- 224 543 020 n.35 PLLAG
50- 498092 - 1 07 AR RAD [LIM- 225 1.55 0,14 .41 T
0= A9E09E- 01 0t 29498 THCR UM - 230 384 1.70 C.62 PLLAG
- 455092-01 Ni725458 CRAN Y- 23R 8C.0 7.of 5.3 FCI1FG
QQ-wang.a-ﬂ'. 01 F 2558 RATIILM-226 1.559 015 0,45 FC1/G
S0-4BAEET-01 Q1429498 RADILUM 228 A .20 0_6% F1SG
s0-4RALRS- 01 0172078 THORIUM-230 0,76 B2 0n.62 FCLAG
80-45307%-01 M7 E0Fes URAKTLM- 235 .3 T.5s .67 =tol P
H-49R05L - (1 L1/29/98 ZRDIUM - 224 3.80 0.%5 0.4 BrLsG
20 ARR0NA-T 1 ol 29,98 RADTUM- 228 1.23 044 n.s8 PLLAL
SC- AR08 01 029,098 THCHRIUM-230 a_A% 077 L.a2 PCI/G
5G- 4FA194-01 09725/58 LRAN[UM-238 17.4 205 3,64 BLYAG
sn-LRA0SE-8 09 02712750 RAD G- 226 2.0k 0.13 0,38 FC1/G
E0-APA0RE-A-01 22012798 RADTLM-Z28 3 L.13 0.4z PC1/0G
SO-ARALEE-3-01 12712078 THORIUM 230 5,35 (.54 042 FCIfG
S0-A98098-A-01 N2F18/08 LR AN TUM-235 245 0GR 2.24 PCLAS
S0-495098-RB-01 (2712098 RARTUM- 224 2.31 0.6 0.31 ArLAG
501- 49808 -8 - 01 02i42/98 RAD[UM - 228 1.0¥ a.1& .48 FCI/G
5C-AREIFE-R-01 N2/ 1298 THOR DM - 230 2.1n 034 0,62 peiso
S0 SGE098-B-0° Q271250 URAH LM 252 (2,482 1.29 4,00 PCISG
£0-£FANFI-01 02f12/53 RADILM-226 2.51 n.1z n.%z2 PC1FG
S0-45ACF 11 12412758 RALLIM-228 N2 no134 0,36 PG
S0-GRROET- 01 N2/ 12778 THOR1UM-230 2.54 0. 34 9.82 PCTAG
S0-4FE09F- 01 Cé /127598 URANTUM- 238 299 0.79 2.55 =1l 4
SC- 428701 G1 02792794 EADIUM- 224 By _2 1.5 1,75 PLLIAG
G- AGE1D1 - 0P 12 psE RADIUM-228 b.7% 0.59 1.74 PCifG
So-LERIUG -0 027127508 “HOR:LK-250 1REL 15.0 0,6t BL1AG
20-LFR101-01 12412758 LRAHTUM-235 E.R 3.7 L2 PC1FG
s0-aFR10E- 11 0212274 RER]LM-724 274 013 .31 FCIAG
0-498:02 61 CEF1E/PE AR TLM-225 1.26 0.1& 9.3 PCI/E
s0-495907-C1 0272098 THZR[UM- 230 & 55 0.7 n.&d PoLSG
Go-495122 01 0217 558 Uz [UM- 238 353 1.33 2.58 POLAG
50 CFATIR.C -0 02712450 RADILY-770 1,60 1.7 [.27 PLIAG
Gn-A58102.1-01 NRF1E SR RETILN-228 1.4C n.19 0,43 FC1/G
=0 4¥RI1C2 . T-01 HEEA “YOR LM-250 -1 n.ar 0,67 FLC1/103
0-ARA102.1-11 Geéfl2s7a LR AK TUM- 235 KL 565 FC1AG




Scutheast Drxainage FPoat Remediation Samples

WSERAP_ID

DATE SAM

&-493703-01
-43810%-01
€0-495103-01
S0-498103 -0
S0-408104-A-07
S0- 498104 - A- 0%
S0-AGE104-4-01
SO 458104-A-01
50- 498104 -3 - 01
5047010t -3- 11
20-498104-8 - 01
S0 LRI04 - B- 01
=0-408105-C1
S0-458105 T 1
0-498° 05 - 01
S0-498°05 01
2r- 49T 04-01
50-498104-0°
a0-458176-0"
G- AT 04-01
20-A58107- 11
§2-LERILT- 01
29- 45310711
50-40A107- 01
S00-498108- 1 1
S0-453¢08- 01
S00- 495708 -01
50-496108-01
30-A9R10E, * 0"
Sr-4FATE. 407
Sr-456108. 1-01
20-45E108,1-01
La-LPAT10- 01

J-68311C- 1
Q‘-L?EH 10-01
0-492110-01

s0-496110.1-01
&00-498%70.1-L1
E0-4%95110.1-M
S3-498110.1-07
SC-498111-48-0°
EC-45B111-A-00
So-4%4111-4-01
52-4%3111-4-1
50 L9R111-8-11
F0-4%8111-8-01
S0-493175-6-01
#0-49E0% -0 -0
20-495117-01

EG-496112 0°

Hi-490112-07

B0~ 458112 -01

50 C¥E115-21

S0-4%3113-N1

a0-4¥8113-1

204957000

F0- 4951148 -A-01
G0-498114-2 07
50-4FET114-A-0%
Go-L¥8114-8 0
£0-6%3114-3-11
30-4¥B114-B 01
S0-498 1R 01
G0-495°74 H-C1
=457 -C-
So-4A06114 © O°

0271298

02/412/58
02/ 12,94
02412798
02412478
RF12458
3412458
212,98
02/12/98
0212758
B2 12508
CE/1R/9E
0212508
0Zf 2498
0P AR5
02712758
0Zf12438
02712458
0271258
22412470
22,412,458
N7 1# %
02,;12/98
a1 2,/98
OR /"2 F98
0241298
0z 12,795
0717595
03715458
07209459
a2 /09/58
12409453
02/ P
02/09/08
G270090
C2/09/ 9
709,795
07709 /95
02 /03,98
02419 795
02 ¢ 1558
02709750
22207498
02 £07/ 78
(ERIRT ]
L2 09,08
C2/09/ 0%
0 0995
D2 /09 F95
2 £ 0% /98
02705495
02070
HERIL L]
270 o0
L2/ 0908
07 FO9 95
0209 .:96
02 03458
0741958
2240550
4 B
el =
CE 0985
0209/ 9E
2 00 98

0209798

PARAMETER

COKC

RADLIM- 225 1.33
RAD [LIM- 228 0.77
THOR [UM- 2302 1.531
URANILM-Z5R KD
RAD - 226 27
RADZLM-228 .93
THAORILM-230 1,48
URAHILIM- 238 6.72
RADIUM =228 405
RADIUM- 228 1.18
TEUR 1UM- 2301 174
URANIUM-23E 15.4
Al [UM- 224 142
RADTUM- 225 c.nd
THGRIUM 230 3.57
URAHILIM - 2358 5.3
RAD L™ -224 T
RAD L% Z28 tLER
THORILM-230 133
URANILIM-238 NI
KA ILM-#76 33.9
RADIUM-228 1.53
THOR TUM- 230 L4 .5
UABN LLIM- P38 4.1
RADIUM- 225 5.2y
RADTLIM-228 1.04
THOR[UM- 230 4. Th
CRANIUM-258 1.7
RaDov-2264 ¥.C5
RAaD - % 228 (0. way
THIRILUN-E30 3.33
LRANILM-238 Qb
RADIUM- 226 426
RRNTUM- 228 1.1%
THOR LUM- 230 2.k5
LTANMTUM- 2356 4.0
RBDLLIM- 7248 1.82
RaD (UM 228 (U]
THCR [LM- 230 .07
URANILY- 258 5.55
Rap v -F24 T.03
A0 UM-223 0,92
2R TUM-#30 i1
URANIUM-Z33 204
RACIUM-Z226 1.74%
EAL ILM-728 1.48
TH0RIUM-2370 1.33
Us Al [LIM- 758 O
RADIUM 225 11.2
RAD[UM-228 3
THER M- 230 1.3
UR AN TLIK- 233 .13
RalTUM-2236 6.7
RADIUM- 228 (0,967
T-0RIUM-230] 114
URAMN [LIM- 735 11.4
RADIUM-22& 1.3&
RaDIUR 228 (T
TIRI_M-230 1.5
LRAN:UM- 230 0.k
KANIUN-Z26 )
RADUM -228 0,86
| ~0E TUM-230 2.33
URAH LLIM- 255 &.51
EADIUM- 225 .74
RAD LM - 274 1.73

oCMOoOCDMOoo o= o
ik B o— —= DI AR
i g i R R S

O D WO o= o
NI I
ARLISRFURESE

=}
[E]
[}

1.04
154
C.83
o351
1.18
3.03
.o

1.77
1.28
C.17
C.1&
C.CS
1.45
016
0.7

oweTs

COMMENTE

tl.
0.35 PCIfG
(14 PLiJG
0.62 PC1/G
2.2 FC1/0G
0_&0 PC1/G
0.60 PCLAG
.62 PCTAG
Y PCTSD
.44 PCT G
0.45 FLLSG
n.&2 L
.24 PCI/G
0. e PC:/G
r.az PCI/G
(Y PCISG
7.7 FLI/G
0.7 PC1/G
0.37 PCISG
0.62 FCTSS
2.91 PCISS
1.14% PCLAS
1.58 PCISD
J.62 AZI/C
823 AU
0.41 PLISG
C.52 PCISG
C.he PLIfG
3.00 FL1/G
0,40 FCISG
1,13 FCIAG
0.62 PCTAG
73T PCIfS
.39 FCLSG
0.5% PCLSC
MY PULAG
3.3% POLSG
0.3% PLLSG
1.1% PLiAG
C.6A PLiAG
3.17 FC1/G
0. &g FC1/G
0.55 FL1/G
.62 FCISG
L] PC1 /G
0.25 PCI#S
0.51 PCIAG
J.42 PLLSG
4,13 POIfG
0.50 PLLSG
0.%5 PLIAG
.63 PL1fG
4,33 FC1/G
1.2 Fr1/G
T30 PC1/G
.62 PCISS
FUA3 BLTLG
HI I T
m.71 PLLAG
G.&2 PCI/G
L PLI/G
0.43 FCISG
(1.358 FCI/G
0.62 FC1/G
5.58 PTG
0,47 PILAG
.48 anlf




Scgutheagt Drainage Post Remodiation Samples

“ussaAP_1D

Q- VPR114-C-04

-LRR14-C-01
30-4R3115-M
50-498115-01
20-4%8115-M
20-495315-01
SO-498%6- 1
BO-4FET -0
50-498116-M
B0 -4%E116-M
So- 47811 7-A-0°
S0 49117-A-01
50-428117-4-01
S0- 49117 -8-01
SO-ARB117-5-01
#0-493117-6-01
SO-A498°°7-8-61
SU-49875#-8-G1
2G-498115-01
SC-4%8118-m
B0-4%8118-0°
So-478118-0"
50 £¥B171¥-01
a0-683113-1
£0-423117-01
30-49811%9-01
S0-498720-01
50-A%E120 €1
5C- 458120011
Sh-4%E120-01
S0-428121-07
3o-4m8121 05
s0-6%8121-01

0-4%3121-01
-G4RETEE- 01
0-4958" 22-01

G-49587122-C1
SG-A9E122-01
SC-a98123-01
50-458125-0°
So-L9R123-01
S0- L98125-01
SOo-493126 01
S0-698124-01
S0-493"24-01
a0-4987 2401
30-49513F -L1
SC-498132-01
50 4%8157-07
Go-L43R132-07
SO-AEETET-07
a0-6731£1-11
30-a90141-01
S0-495747-C1
GO-4958742-C1
50 -495149-01
S0-45R142-0"
Go-ARATA9- 09
&0-493155- 11
S0-498153-101
S0-495"53-G1
G0-498983 11
8C-4781%4-01
g7 48154 -0°
g0-ERA154 175
S0-4%3154-01

CATSE SaM
02;70%9/98 TA0RI1UM-Z30
2707/ 70 LRANTUM-Z38
Q204,98 HAG ILM-224
N2/ 0698 RACTUM-228
02 /06798 TIOR TUM- 230
02,06/98 LURANTUM- 235
02705 /95 RAL [LIM- 22
02/05/55 RAD [UM- 228
02 705,%5 THOR [UM- 250
02,0528 LRANTLUK- 233
0270558 RAD DM - 23
02705778 RADIUM-Z28
020598 THORIUM-Z240
270598 LRAK TUM-238
205,93 ZALTUM-224
N2 /05,98 FADLUM-228
LEs00 /98 THORTUM- 234
00595 URBH LM 7358
0205458 RAD[UM- 226
0270558 Rap LN -E28
0225058 THOR: UK- 230
02715,58 IRAHILM-233
QR FOi /D RADIUM-Z22f
A2 FCE9R RADIUM-228
02/ Ca, 90 TEOR1UM- 230
N2 04798 URANIUM- 234
L4J29,98 RADTLIM-224
D& 29/98 RaD[UM-223
06§ 25 F98 THOR UM - 250
04725 F38 URAMILM- 238
Q4 F 29450 RADILM 226
047 29,50 RADILM-228
OQag2esoa TAORTUM-230
04 F 27098 URBKIUM 235
02703798 ERBTLUM-224
C2F03,98 RADIUM- 228
L2/03/98 THCRTUM- 231
0z/05/95 LAN [UM- 238
Q270598 RaD (U225
023,58 [ et e}
Q270353 THIRIUM-Z30
Q20358 LRAN TLM-238
J2713/90 RACIUM-Z226
0213793 GARTUM-225
0271498 T-0R LUM-23]
L2/ 13096 LRANTUM- 238
nzfi2s95 RAD[LUM- 225
Dzs12/98 RAD[UM-228
N2 12058 THOR LY -230
02712/78 URAMN ; Liki- 235
NEE At FADTUN-#E6
NRF12/98 EALTLM-228
G2riz/n THORIUM-230
LFr12r98 URANTLM-235
0204 95 RAD[UM- 274
02704 98 RAD LM -223
02704 F58 THORZLM-E30
Q2/N6 /50 LRAHTUM-Z48
d2 0390 RADIURA-226
02 038 RALI1IM-778
LE703/95 T-0RTUM-237
0203 /90 URANTLIM- 238
02,713,958 RAD (UM - 224
02413758 RAD{LY- 247
QEF13/55 DR M-230
LRANILN 233

Q21358

CONE Cid oL
230 G.65 0,62
2.1 1.57 289
4 .66 0.22 .49
q.93 0.20 a_k4
7.26 0.an 0.42
.24 1.70 443
2.13 a1 0.22
1.35 0.13 n.47
1.78 .50 0,62
5.2 0.85 z.07
7.8 0.50 0,71
\ 57 0.29 1 .23
3.0 1.58 .62
15.9 3.03 7.58
1.34 .08 1.2
HD 0.7
1.04 .32 0.42
(1.14 a.47 1.7
17.1 1.49 0.a7
b ft 0.44 1,45
0.0 2 A1 0.62
9.5 7.50 9
457 .12 .38
a.99 0.6 957
1.69 0.27 1.42
1.4 1.77 359
BoTE 0.3% .44
(o.82) 3.19 .71
2.37 0.33 G, b
HD 567
4.8 0.37 0,47
06 g .64
¢ .0 .84 062
1.6 1.53 372
164 0.0 .25
1.47 a.13 n.47
1.12 0,30 0.62
.68 0.67 247
5.0 1.5 .36
1.11 0.4 0,54
7.0 0.0 .62
3 &1 .52 LT
.70 £.22 0.45
1.54 016 {.55
12.4 0,55 1.62
5,38 L85 3.72
&4.3 1.34 1.51
M2 2.57
124 2.Th .42
16,7 3 40 TS
2.1 011 0.31
0.5z .12 .40
4,59 0.3 042
2.0 0. #1 2.39
.4 0,35 0.55
1.3% 0.25% .o
18,2 1.6 o6
2.3 4.0 5.78
7,57 0.23 .39
1.%3 L.15 0.55%
3.47 0.52 0_&2
£ 1.14 3.74
5 .08 0,19 178
1.70 0.6 0.44
f.53 a5 £.62
8.33 1.39 PR

LNITS

PC1/G

PC1/G
PCIfC
FCISG
PCLJC
PCIS G
O[S
PCLSG
PCISG
PL1/G
PC17G
RC1/6
FCT G
FCI/3
PCIfG
PILAG
PLLSG
FCIfG
FLI/G
PC1/G
FC1/G
FC1/G
215G
PCT G
[
PLIfG
pRLAG
PCI/G
PLI/G
FLIJG
FC1/G
FCI1/G
EC14G
217G
PCT G
FCLfa
=C[fC
AUl
PLISG
PCL/G
FCiJ0
FC17G
FC1/G
FC1 /G
PC1SG
PCIAG
[ FAH
Ci i
RPCLFC
PCESG
MCifG
FL1JG
FC1fG
PCLIG
FCIs3
S 4 H
PLISG
PCIfG
ECI4G
FCIS0G
FC1/G
FCIfG
FLTFAG
»oLFG
BT
PG

COMMENTS




SLOSURE REPORT FOR THE POST-REMERIATION SAMPLING PLAN OF _THE SOUTHEAST DRAINAGE O7i0a5g

APPENDIX
Southeast Drainage Quality Assurance Daia

. LOCHE R dRTE Raw (1 .



Boutheast Drainage Post Remediation QC Samples

HESRHP_]D . DHTE_SHH FARAMETER COMC ERR oL LUK1TS COMMENTE

‘J--ﬁ?&.DDS-A-U“.ﬁDU Q2703798 RADILM-226 4.80 0.23 067 FCI/G | RFD: 1,47

0- 4RA0N5-A-01-0U 02403778 RADILUM-228 288 n.2% .84 PCIfG RRD: &.50

S0-4GR0G5 - 401D 02/03;98  TAORIUM-230 723 1.52 0.62 PI/E RED: 2.61

S[-ARR0LE-8-01-DU 02/03/08 URAH 1LIM-#38 12.8 2.0 5o PLLAG RO 15.FF

S0-458066- 01-FR 02/05/98  RAGILM-226 8.6 B.45 Y RLI/G

$0-458066- 01-FR 02705798  RADLUM-228 é.40 0.33 1.14 PCI/E

S0-498066-C1- 7R 02705798  THORTUM-230 62.2 2.20 0.6z P /G

S0-~49580ARA-01-FR 0205958 UzaytUM- 238 Ba .4 F_Th 5.4 FC1SG

s 498195 -01-FD 02/12/58  RADILM-226 4,70 0,22 Q.4 PC1 /G

50-458105-01 -FD 0212746 RADIUM-228 1.00 0.4 0.5 PET /G

50- 69B105-01-F 02£12/%6  THOR:UW- 230 b T .75 062 PCT/E

S0-498105-01- F 07412708 URANTUM- 238 15.5 2.07 3.52 PCL/E
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